Recently, the numbers of jewelry/accessories buying via the Internet are increasing, especially for young people. They often have difficulty deciding what kinds of jewelry/accessories, because there are many kinds of jewelry/accessories to choose from. Consulting service to support decisions is required for these matters. In this paper, a questionnaire investigation is executed for the purchasing on-line network, used for jewelry/accessory purchasing in order to get instructions for an on-line network consulting service. Nearly 500 sample data are collected. In this research, we construct the model utilizing Bayesian Network and causal relationship is sequentially chained by the characteristic of customer, the purchase budget and the accessory type. We analyzed them by sensitivity analysis and some useful results were obtained. These are utilized for constructing a much more effective and useful on-line network consulting service.
. Introduction
Owing to the prevailing Internet, new businesses such as jewelry selling via Internet with on-line consultation, what kind of jewelry/accessory for gift purchasers would be better to choose, is becoming a big trend. Purchasers via Internet have various purchasing patterns and they may have significant relationship with their characteristics and the circumstances they are in. Therefore, if we can make clear the relationship between these, we would be able to make a much more effective marketing plan and execute efficient sales promotion for each of them.
For these purposes, we created a questionnaire investigation of jewelry/accessory purchasing. In recent years, Bayesian Network is highlighted because it has the good characteristics (Neapolitan, R.E., 2004). In this paper, a questionnaire investigation is executed for the purchasing on-line network used for jewelry/accessory purchasing in order to get instructions for an on-line network consulting service. These are analyzed by using Bayesian Network.
The analysis utilizing Bayesian Network enabled us to visualize the causal relationship among items. Furthermore, sensitivity analysis brought us estimating and predicting the prospective purchaser.
Some interesting and instructive results are obtained. These are utilized for constructing a much more effective and useful on-line network consulting service. The rest of the paper is organized as follows. Outline of questionnaire research is stated in section . In section , an analysis by cross tabulation is executed. In section , Bayesian Network analysis is executed which is followed by the sensitivity analysis in section . Section is a summary. , sensitivity analysis is executed in in order to predict the prospective purchaser as is shown in Table 1 . . Analysis by Cross Tabulation
C. Hypotheses and Their Cross Tabulation Analysis
We set hypotheses as follows. These are extracted from the experience of the professionals. We can consider many other hypotheses, but we focus mainly upon monetary, frequency, character, and purchasing goods in this paper. Almost all these hypotheses except for Hypotheses 2 are confirmed by the following analysis by the cross tabulation (Table 2-Table7). 
. Bayesian Network Analysis
In constructing Bayesian Network, it is required to set an outline of the model reflecting the causal relationship among groups of items. Concept chart in this case is exhibited in Figure 1 . Based on this, model is built as is shown in Figure 2 .
We used BAYONET software (http://www.msi.co.jp/BAYONET/). When plural nodes exist in the same group, it occurs that causal relationship is hard to set a priori. In that case, BAYONET system set the sequence automatically utilizing AIC standard. Node and parameter of Figure 2 are exhibited in Table 12 . "Very important" and "Slightly important" are condensed into one as "Important" in order to decrease node number.
. Sensitivity Analysis
Now, let's confirm whether the results of Cross Tabulation and the results of probabilistic inference by Bayesian Network coincide or not. We take up Hypothesis 1 as a case. Posterior probability is calculated by setting evidence as, for example, 1.0. Comparing Prior probability and Posterior probability, we can seek the change and confirm whether the Hypothesis is appropriate or not. In Hypotheses 1, set evidence as 1.0 for the "Male" in the group of "Gender". Generally, we can obtain more clear result when we set evidence to the contraposition item. We assume that "Female would esteem coupon much better than male does", therefore setting evidence 1.0 to "Male" would be suitable in this case. Table 13 shows the result of this attempt. Hatched parts show the setting of evidences. We examined two cases. One is setting evidence 1.0 to "Male" and another one is to "Important" for coupon. It is clear that female esteems coupon better than male by Table 14 . We can see that female esteems coupon on the change of the probability, though the change is little. It is often seen that the change of the probability becomes small when the hierarchical data cluster is distant. To this point, reinforcement learning, for example, may be one of an improving method to cope with this. For another improving method is to make shallow the depth of the hierarchy of the model. For another attempt of setting evidence 1.0 to "Male", we can observe that male does not esteem coupon. The value of Posterior Probability slightly decreased. This can also be made much more clear by introducing such as reinforcement learning method. Looking over other parameters, we can find that those who esteem coupon think it important about "Price " and we can also find that those who like shopping, and/or Internet shopping esteem coupon and those purchasers buy for themselves. We can derive the findings from these results that we would be better to focus upon "Female with small budget" while issuing coupon. In this way, we can utilize sensitivity analysis to focus target consumers in marketing.
. Conclusion
Jewelry/accessory buying via the Internet is increasing, especially for young people. They often had difficulty deciding what kind of jewelry/accessory, because there were many kinds of jewelry/accessories to choose from. Consulting service to support decision was required for these matters. In this paper, a questionnaire investigation was executed for purchasing on-line network, used for jewelry/accessory purchasing in order to get instruction for an on-line network consulting service. These were analyzed by using Bayesian network. Some interesting and instructive results were obtained. These would be utilized for constructing a much more effective and useful on-line network consulting service. Examining such trials should be traced hereafter.
